We are grateful to Wolfgang Franke for his Comment (Franke, 2017) and for the opportunity to discuss some interesting issues regarding the evolution of the Variscides and how our numerical experiments might inform the connection between structures observed in the field and larger-scale tectonic processes.
In the first section of his Comment, Franke expresses his concern that the transition between deeper contractional and shallower extensional domains is too sharp in our numerical experiments (Rey et al., 2017) compared to what he observes in the field. He claims that his model of transpressional pull-apart (Franke et al., 2011) better explains the strain gradient observed in the Montagne Noire dome of the French Massif Central. First, we note that in cross section, the strong steeply dipping fabric and the strong shallow fabric in the dome are less than a kilometer apart (e.g., Roger et al., 2015, their figure 2B ; Rabin et al., 2015, their figure 8A ; Trap et al., 2017) . Second, in our numerical experiments, the strain gradient in the transition zone between the two strain regimes depends on the duration of extension, and/or the imposed velocity boundary conditions. Therefore, this strain gradient on its own is not diagnostic of transpression.
In the second point of his Comment, Franke notes that in the forelands of the Variscan orogen, high-temperature metamorphism and partial melting were coeval with synorogenic sedimentation that continued until ca. 320 Ma. According to Franke, this observation precludes crustal thickening as a cause for partial melting and therefore invalidates the model of gravitational collapse put forward to explain gneiss domes in the Variscan forelands (e.g., Echtler and Malavieille, 1990; Van Den Driessche and Brun, 1992) . Franke proposes an anorogenic heat source, possibly a mantle plume, to explain partial melting of the deep crust.
First, we stress that the conclusions of our paper remain valid as long as a weak, partially molten lower crust decouples the upper crust from the lithospheric mantle. How partial melting is achieved, via crustal thickening or other means, doesn't affect our conclusions. Second, the presence of enclaves of eclogite (~1.4 GPa, 725 C) dated at 315 Ma in the Montagne Noire gneiss dome , with evidence of earlier amphibolite facies conditions, suggests that burial to 50-55 km was followed by rapid exhumation. Here, it is interesting to note the similarities with the Himalayas, where eclogites as young at 14 Ma have been reported (e.g., Wang et al., 2016) in mid-Miocene migmatitebearing gneiss domes (e.g., Cottle et al., 2009 ) <100 km from the foreland. In the Himalayas as well, partial melting of the crust occurred <20 m.y. after crustal thickening. Nevertheless, Franke is right to emphasize that before ca. 320 Ma, the southern edge of the Variscan orogen was at or below sea level. However, instead of ruling out crustal thickening and invoking a mantle plume for which there is little volcanic evidence, one may consider that, at the southern edge of the Variscan orogen, the onset of crustal thickening occurred below sea level until 320 Ma when a change of plate motion led to collapse, and the formation and denudation of the Montagne Noire gneiss dome between ca. 315 and ca. 300 Ma in a dextral pull-apart setting (e.g., Doublier et al., 2015) .
